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METHOD FOR PRODUCTION OF SYNTHETIC HYDROTALCITE 



Related Applications 

This application is a continuation-in-part 
application of U.S. Patent Application Serial No. 
07/812,195, filed December 20 f 1991 and U.S. Patent 
5 Application Serial No. 07/876,316, filed April 30, 1992. 

Technical Field 

The present invention relates to hydrotalcite and 
methods of producing synthetic hydrotalcite. More 
particularly, the present invention relates to methods of 
10 producing highly pure synthetic hydrotalcite which has a 

very small platelet morphology. 

Background Art 

Hydrotalcite is a naturally occurring mineral which 
is found in relatively small amounts in limited areas. 

15 Hydrotalcite is known to be useful as an antacid which 

has a neutralizing ef fect on gastric juices . In addition 
to natural hydrotalcite, synthetic hydrotalcites have 
been produced. U.S. Patent Nos. 3,539,306 and 3,650,704 
to Kimura et al disclose synthetic hydrotalcites and 

20 methods for their manufacture. The synthetic 
hydrotalcite of these patents is described as having the 
following compositions 
6MgO»Al 2 0 3 »CO 2 * 12H 2 0 
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* Hydrotalcites which .have n edlelike crystalline 
structures are described in U.S. Patent No, 4,351,814 to 
Miyata. 

U.S. Patent No. 4,629,626 to Miyata et al discloses 
5 a hydrothermally treated product useful f r treating an 

iron deficiency, which compound has a hydrotalcite like 
crystal structure and includes iron, magnesium, aluminum, 
and water within the structure. 

U.S» Patent No. 4,904,457 to Misra discloses a 
10 method of producing a high purity hydrotalcite by 

reacting activated magnesia with a Bayer liquor at 
approximately 95 °C. 

U.S. Patent No. 4,883,533 to Kosin et al discloses 
a method of producing a modified synthetic hydrotalcite 
15 from a source of magnesium, a source of aluminum and a 

source of carbonate. 

There remains a need for a method of producing 
hydrotalcite having a purity level of 99 percent or 
greater which has a very small particle size using 
20 inexpensive, commercially available reactants. 

Disclosure of the Invention 

It is accordingly one object of the present 
invention to provide a method of producing synthetic 
hydrotalcite from inexpensive, commercially available 
25 reactants. 

Another object of the present invention is to 
provide a method of producing a synthetic hydrotalcite 
which has a purity level of 99 percent or greater, a 
uniform platelet morphology, and an average particle size 
30 of below 2 microns. 

A further object of the present invention is to 
provide a method of producing a synthetic hydrotalcite 
which has a purity level of 99 percent or greater, a 
uniform platelet morphology, and an average particle size 
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of less than 0.5 microns with a particle size range of 
approximately 0.25 to 0.75 microns. 

According to these and further objects of the 
present invention which will become appar nt as the 
5 description thereof proceeds, the present invention 

provides for a method of producing synthetic hydrotalcite 
which involves: 

reacting a mixture of a magnesium source, a 
carbonate source, alumina trihydrate, and an alkali metal 
10 alumina te under hydrothermal conditions at a temperature 

of about 160° - 200°C, 

wherein the molar ratio of the alumina trihydrate to 
the alkali metal aluminate is between about 10:1 to 5:1, 

the molar ratio of the magnesium source to the 
15 carbonate source is between about 0.9:1 to 1.1:1, and 

the atomic ratio of the magnesium to total aluminum 
ion is between about 2.2:1 to 2.3:1 

The present invention further provides a method of 
producing synthetic hydrotalcite which involves: 
20 reacting an aqueous slurry of hydromagnesite with an 

aluminum source under hydrothermal conditions at a 
temperature of about 120° - 250 °C for a period of about 
0.1-1 hour, to produce a hydrotalcite, 

wherein the aluminum source is selected from the 
25 group consisting of alkali metal aluminate, Bayer liquor, 

and a mixture of alkali metal aluminate and aluminum 
trihydrate, and 

the molar ratio of magnesium to aluminum is between 
about 2.0 - 2.25 

30 Description of the Invention 

The present Invention is directed to methods of 
producing synthetic hydrotalcite which utilize 
inexpensive reactants and which produce a synthetic 
hydrotalcite product 99 percent pure or greater* The 
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methbds of the invention produce a synthetic hydrotalcite 
product which has an averag particle size which is less 
than 2 microns, and. in some cases less than 0.5 microns. 
The synthetic hydrotalcit produced by the meth ds of the 
5 present invention have a uniform platelet morphology. 

The synthetic hydrotalcites which cure produced by 
the methods of the present invention can be used in any 
known maimer such as for fillers , reinforcing agents/ or' 
flame retardants, in a variety of polymer systems, 

10 including plastics and elastomers. In addition f due to 

the highly pure nature of the synthetic hydrotalcites, 
the present invention is particularly useful for 
producing synthetic hydrotalcites which are used in 
pharmaceutical applications such as antacids. 

15 in general, the methods of producing synthetic 

hydrotalcites according to the present invention involve 
reacting a magnesium source, a carbonate and an aluminum 
source. However, it has been discovered during the 
course of the invention that two different reaction 

20 schemes are useful for producing the synthetic 

hydrotalcites of the present invention. One reaction 
scheme, which is hereafter referred to a the first 
embodiment of the present invention, involves a rapid 
reaction between the magnesium source, carbonate and 

25 aluminum source. This embodiment produces a synthetic 

hydrotalcite which is 99 percent pure or greater and has 
an average particle size of less than 2 microns, and 
typically less than 1 micron. 

In another reaction scheme, which is hereafter 

30 referred to as the second embodiment of the invention, 

the magnesium source and the carbonate are first reacted 
together to form an intermediate product which is then 
reacted with the aluminum source. This embodiment 
produces a synthetic hydrotalcite which is 99 percent 

35 pure or greater and has an average particle size of less 
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than 0.5 microns and .a particl size rang of 
approximately 0.25 to 0.75 microns. 

In addition to utilizing in xpensive reactants, each 
embodiment of the present inv ntion provides particular 
5 advantages. For example , the first embodiment provides 

a simple , rapid method of producing highly pure synthetic 
hydrotalcite. The second embodiment provides a method of 
producing a synthetic hydrotalcite which has an extremely 
small, and relatively uniform particle size. 

10 According to the first embodiment of the present 

invention , synthetic crystalline hydrotalcite is produced 
by co m bining together and reacting a mixture comprising 
a magnesium source, a carbonate, and an aluminum source 
under aqueous hydrothermal conditions at a temperature of 

15 about 160° - 200° C. 

According to the second embodiment of the present 
invention, synthetic crystalline hydrotalcite is produced 
by combining together and reacting a source of magnesium 
and a source of carbonate under atmospheric conditions, 

20 preferably at a temperature between 60° - 80°C, to 

produce a hydromagnesite intermediate precipita; ^. 
Thereafter, the hydromagnesite intermediate, made as 
above or otherwise, is reacted with a source of aluminum 
under hydrothermal conditions at a temperature of about 

25 120 6 - 250°C for approximately 0.1 - 1.0 hour to produce 

synthetic hydrotalcite. 

In each embodiment of the present invention the 
magnesium source may be selected from the group 
consisting of magnesium oxide, magnesium hydroxide or 

30 mixtures thereof. The preferred source of magnesium is 

magnesium hydroxide which can be provided as aqueous 
slurry with a solids percent of about 40 to 60%. 
Equivalent sources of magnesium may be used. 

The carbonate source may be selected from alkali 

35 metal bicarbonates , alkali metal carbonates, carbon 

dioxide gas, carbonic acid, or mixtures thereof. 
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The aluminum source may be Bayer liqu r, alkali 
m tal aluminat or a mixture of alkali m tal aluminate 
and solid alumina trihydrate. It is noted that while a 
mixture of alkali metal aluminate and solid alumina 
5 trihydrate can be used, it has been discovered that 

alumina trihydrate alone does not give a product having 
the desired fine particle size. 

According to the first embodiment of the present 
invention which is discussed below and through Example 4 , 

10 the magnesium source, carbonate, and aluminum source 

reactants are combined together in a closed reactor in an 
aqueous medium to react under hydrothermal conditions. 
The reactant mixture is then heated at a temperature of 
about 160° - 200 °C for about 1 to 3 hours* During the 

15 course of the present invention, the inventors discovered 

that at temperatures below about 160°C, the reaction 
proceeds very slowly, if at all, and that at temperatures 
above about 200 °C, dawsonite contaminant is produced. 
The more preferred temperature range has been determined 

20 to be 170° - 190°C, with a temperature of 175°C being the 

most preferred. 

After the reaction, the product can be isolated by 
filtration and dried at an elevated temperature, e.g., 
105 °C according to conventional processes. It has been 

25 found that the hydrotalcite produced by this embodiment 

of the present invention is easy to filter and the dried 
product is very friable.- As discussed above, the 
resulting synthetic hydrotalcite has an average particle 
size less than about 2 microns, and typically, the 

30 resulting synthetic hydrotalcite produced by this 

embo diment has an average particle size of less than 1 
micron. The synthetic hydrotalcite product has a 
platelet morphology and is produced at a purity level of 
99 percent or greater, with a typical purity of 100 

35 percent. 
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During th course of the pr sent inv ntion, it has 
b end termined that, for this embodiment, it is critical 
that the aluminum be present as a mixture of alkali metal 
aluminate and solid alumina trihydrat . Preferably, the 
5 alkali metal aluminate comprises sodium aluminate. It 

has also been determined that there is a proper ratio of 
the alkali metal aluminate and solid alumina trihydrate 
which produces the unique synthetic hydrotalcite of the 
present invention and distinguishes the method of the 

10 present invention. In this regard, the present inventors 

have discovered that the molar ratio of the alumina 
trihydrate to the alkali metal aluminate must be between 
about 10:1 to 5:1, with a ratio of 9 to 7:1 being 
preferred . A more preferred ratio of alumina trihydrate 

15 to alkali metal aluminate has been determined to be 8:1. 

It has further been determined that it is important 
that the molar ratio of the alkali metal aluminate, which 
is preferably sodium aluminate (Na 2 O/Al 2 0 3 ) , be as low as 
possible, i.e. have a low alkali metal content on a molar 

20 basis. During the course of the present invention it has 

been discovered that as the molar ratio of the alkali 
metal aluminate increases above 1.25, the possibility of 
producing dawsonite, as an impurity, along with the 
hydrotalcite increases. When the molar ratio of the 

25 alkali metal aluminate was as high as 1.5, a significant 

amount of dawsonite contaminant was produced with the 
hydrotalcite. Accordingly, for purposes of the present 
invention, the preferred alkali metal aluminate is a 
sodium aluminate, which is commercially available at a 

30 molar ratio of 1.25 Na 2 O/Al 2 0 3 . However, it is to be 

understood that a sodium aluminate having a molar ratio 
of less than 1.25 would be more preferred. 

In addition to avoiding the production of dawsonite 
contaminant which is undesirable, it has been discovered 

35 that excess sodium also results in unfavorable economics 

and results in a product which is more difficult to wash. 
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It is possible to use a Bayer liquor as a source of 
aluminum with some sodium carbonate . 

Th carbonate reactant used in the first embodiment 
of the present invention is preferably present as an 
5 alkali metal bicarbonate. The use of carbon dioxide and 

mixtures of an alkali metal bicarbonate is less preferred 
in this embodiment of the invention , but could be used. 
The preferred alkali metal bicarbonate is sodium 
bicarbonate. 

10 During the course of the present invention, it has 

been discovered that the ratio of the magnesium source to 
the bicarbonate source has to be carefully controlled. 
That is, this ratio must be kept in the range of 
substantially 0.9:1 to 1.1:1. If the ratio of magnesium 

15 to bicarbonate is less than 0.9, dawsonite contaminant is 

produced. If this ratio is greater than 1.1, the purity 
of the synthetic hydrotalcite decreases. 

In the first embodiment of the present invention, it 
has been discovered that this novel reaction proceeds 

20 according to the following molar ratios using the 

preferred reactantss 

aMg(0H) 2 + hAl(OH) 3 + c(dNa 2 0/Al 2 0 3 ) + 1.85H 2 0 + 
fNaHC0 3 -> MgOAl 2 0 3 »C0^gH 2 & + hNa 2 C0 3 + iNaHC0 3 

wherein a equals 4.4 to 4.6; d < 1.5; b/c = 5 to 10; 

25 a/f = 0.9 to 1.1; and h and i are positive numbers. 

It is noted that the atomic ratio of magnesium to 
total aluminum ion from all sources is substantially 
2.25:1, i.e. about 2.2tl to about 2.3:1. 

The hydrotalcite produced according to the first 

30 embodiment, of the present invention has a high purity and 

a small particle size. The hydrotalcite product has been 
determined to be suitable for use as a stabilizer and 
acid acceptor in polymer systems such as polypropylene, 
polyvinyl chloride, chlorosulfonated polyethylene, etc. 
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The following exampl s ar presented to illustrate 
features and characteristics of the first embodiment of 
the present inv ntion which is not to be considered as 
limit d thereto. m the examples and throughout the 
5 specification, percentages are by weight unless otherwise 

indicated. 

Comparative Example Ho. 1 

in this example a total of 1,594 grams of water, 250 
grams of a MgOH 2 in slurry (55% solids), 240 grams of 

10 sodium aluminate solution (molar ratio of 2.0Na 2 0/Al 2 0 3 ) 

and 204 grams of NaHC0 3 were placed in a stirred one- 
gallon Parr reactor. The reactor was heated to 175 °C and 
stirred for 2 hours. The product was isolated by 
filtration and dried at 105 °C. The resulting 

15 hydrotalcite was found to be 98% pure by x-ray 

diffraction analysis (XRD) . The molar ratios of the 
reactants were as follows: 

REACTANTS MOLAR RATIO 
Mg(OH) 2 5.04 
20 A1 2 0 3 1.00 
C0 2 5.13 

It was found that on a small laboratory scale, the 
purity of the hydrotalcite produced according to the 
method of this example was approximately 98 percent. As 
25 this method is scaled up to commercial capacity the 

purity may drop as low as 95 percent due to physical 
mixing limitations. 

Comparative Example No, 2 

In this example a total of 2,475 grams of water, 
30 391.4 grams, of Mg(0H) 2 slurry (55% solids), 128.7 grams 

of alumina trihydrate solid (average particle size 2 
microns) and 188.1 grams of NaHC0 3 were placed in a 
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stirred one-gallon Parr reactor. Tfte reactor was h ated 
to 175 °C and stirred for 2 hours. The hydrotalcite 
product was isolated by filtration and dried at 105°C. 
The resulting hydrotalcite had a plat let morphology and 
5 an average particle size of 2 to 3 microns with a purity 

determined by x-ray diffraction of about 95 percent . 

It was found that when 100 percent of the aluminum 
comes from 1 micron solid alumina trihydrate (ATH) and 
when the method of this example is used, the product 

10 purity level approaches 100 percent. However , the 

particle size of the product was always greater than 2 
microns and often ranged up to 4 or 5 microns. If this 
process were scaled up for production purposes , the size 
of the particles would also increased due to mixing 

15 limitations. 

A ch emi cal analysis of the synthesized hydrotalcite 
produced by this example was performed and the following 
empirical formula was derived; 

4 • 5Mg0 •A1 2 0 5 *C0 2 » 10H 2 0 

20 TfrraTirplf* 3 

In this example a total of 1,125 grams of H 2 0 was 
added to a 2-liter Parr pressure reactor followed by 141 
grams of NaHC0 3/ 192 grams of Mg(0H) 2 in slurry (51% 
solids ), 46.8 grams of alumina trihydrate (average 

25 particle size 1 - 2 microns) and 30.6 grams of sodium 

alurainate solution (molar ratio 1.25Na 2 0/Al 2 0 3 ) . The 
reaction slurry was continuously agitated, heated to 
175°C and allowed to react for 2 hours. After the 
reaction, the hydrotalcite product was isolated by 

30 filtration and washed with 500 ml. of hot water. The 

resultant wet cake was dried at 105 °C overnight and then 
hammer milled. 

The hydrotalcite product prpduced by this method had 
an impurity level of 100 percent (determined by x-ray 
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diffraction) and' a plat 1 t morphology wrtn // percent of 
the platel ts falling between 0.5 and 1.5 microns by 
Coulter counter analysis. The product had an averag 
particle size of about 1 micron. The molar ratio of 
5 A1(0H) 3 to sodium alumina te was 8 to 1. Th molar ratio 

of the magnesium source to the bicarbonate source was 
0.98:1 and the atomic ratio of magnesium source to the 
total aluminum ion from all sources was 2.25:1. 

The purity of hydrotalcite is very important in 

10 determining its functionality in acid 

acceptor/stabilizing applications . As an example of such 
applications , hydrotalcite can be added to polyvinyl 
chloride formulations to function as an acid acceptor and 
thus enhance thermal stability • Hydrotalcite is known to 

15 react with HC1 generated as the polyvinyl chloride begins 

to degrade to form the insoluble chloride form of 
hydrotalcite. A trace amount (2 to 5 percent) of 
magnesium hydroxide contaminant reacts to form the 
soluble magnesium chloride. Soluble chloride can cause 

20 yellowing of the PVC and aid in early degradation. 

In this example a hydrotalcite containing 2 percent 
MgOH 2 was added (0.5 phr) to a PVC formulation and 
compared with the hydrotalcite of 100 percent purity of 

25 the present invention. The samples containing the 

hydrotalcites were oven aged at 190°C and the samples 
were removed and examined every 5 minutes. It was found 
that after approximately 40 minutes the PVC containing 98 
percent purity hydrotalcite changed from a light yellow 

30 color to black signifying degradation. The PVC sample 

containing 100 percent purity hydrotalcite did not 
degrade until after approximately 60 minutes. 
Accordingly, it can be seen that the performance 
characteristics of a 98 percent pure hydrotalcite vs. a 

35 hydrotalcite which is 100 percent pure is significant. 
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According to th second embodiment: ot tne present 
invention , crystalline hydrotalcite is produced by first 
combining together and reacting a source of magnesium and 
a source of carbonate under atmospheric conditions, 
5 preferably at a temperature b tween 60° - 80 °C, to 

produce a hydromagnesite intermediate precipitant. 
Thereafter, the hydromagnesite intermediate is reacted 
with a source of aluminum under hydrothermal conditions 
at a temperature of about 120° - 250 °C for approximately 

10 0.1 - 1.0 hour to produce hydrotalcite . 

The reaction of the magnesium source and the 
carbonate source produces a pure hydromagnesite 
precipitant having no extraneous salts when C0 2 is used 
as the carbonate source. Although the C0 2 will react 

15 with the magnesium source at any temperature between 0° - 

100°C, a water temperature of about 25° - 95°C is 
preferred for most efficient use of the carbon dioxide, 
with a temperature of 40* - 80°C being most preferred. 
If other carbonate sources are used, any extraneous salts 

20 should be washed from the hydromagnesite if desired 

before its introduction into the next step. 

After formation of the hydromagnesite, an aluminum 
source is added to the reaction slurry so that the molar 
ratio of magnesium to aluminum is approximately between 

25 2 to 2.25- This molar ratio is necessary in order to 

obtain the high purity of the final product. The 
aluminum source may be Bayer liquor, alkali metal 
aluminate or a mixture of alkali metal aluminate and 
solid alumina trihydrate. It is noted that while a 

30 mixture of alkali, metal aluminate and solid alumina 

trihydrate can be used, it has been discovered that 
alumina trihydrate alone does not give a product having 
the desired fine particle size* 

The preferred aluminum source is sodium aluminate 

35 which is commercially available at a molar ratio of 1.25 

Na z 0/Al 2 03*- This aluminum source is preferred in order to 
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reduce the amount of excess sodium produced in the 
reaction. Excess sodium should be avoided if possible 
because it can result in unfavorable economics and can 
make th product mor difficult to wash. 
5 The hydromagnesite intermediate is placed together 

in a closed reactor in an aqueous medium with the 
aluminum component to react under hydrothermal 
conditions. This mixture is heated to a temperature of 
about 120° - 250°C tinder agitation for about 0.1 - 1.0 

10 hour. The reaction temperature is not critical to the 

formation of the final product. However, if the reaction 
temperature is below about 120°C / the reaction proceeds 
more slowly. On the other hand, no benefit is gained by 
conducting the reaction at temperatures greater than 

15 250°C. The more preferred temperature range for the 

reaction is about 140° - 180°C / with a temperature of 
175 °C being most preferred for fast reaction and high 
reactor throughput. A temperature of 140°C is more 
preferred for reduced energy demand. 

20 After the reaction, the product is isolated by 

filtration and dried at an elevated temperature, e.g., 
105°C. The resulting hydrotalcite is easy to filter and 
the dried product is very friable. The resulting 
hydrotalcite product has an average particle size less 

25 than about 1 micron, and typically has an average 

particle size of 0.4 microns. The hydrotalcite product 
has a particle size which ranges from 0.25 to 0.75 
micron. The particles produced have a uniform platelet 
morphology and a purity level of 99 percent or greater, 

30 with a typical purity level of 100 percent. 

In the second embodiment of the present invention, 
it has been discovered that the novel reaction proceeds 
according to the following equations using the preferred 
reactants : 



35 (i) 4Mg(OH) 2 + 3C0 2 - 3MgC0 3 *Mg(OH) 2 *3H 2 0 and then 
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(ii) 3MgC0 3 *Mg(0H) 2 -3H 2 0 + 1..3Na 2 0*Al 2 0 3 + 5.7H 2 0 - 
Mg^AljCOHJnCOaO^O + 1.4NaHC0 3 + 0.6Na 2 COa 

The hydrotalcit produced by this embodiment of the 
present invention has a high purity level and a small 
5 particle size which makes is particularly suitable for 

use as a stabilizer and acid acceptor in polymer systems 
such as polyethylene, polyvinyl chloride, 
chlorosulfonated polyethylene, etc. 

If desired, the hydrotalcite of either embodiment of 

10 the present invention may be surface treated with a 

conventional anionic surface active agent, such as a 
higher fatty acid or its alkali metal salt, to aid its 
dispersibility in polymer applications. This surface 
treatment may be added at the beginning of the 

15 hydrothermal step, to the reacted slurry or to the final 

dried product. A more thorough discussion of the surface 
treatment of hydrotalcite may be found in U.S. Patent 
4,558,102 to Miyata. The amount of surface treatment may 
vary as desired but it is preferred that the amount be 

20 sufficient to substantially coat the hydrotalcite product 

with at least a monolayer of treatment chemical . 

The following example is presented to illustrate the 
novel nature of the second embodiment of the present 
invention which is not to be considered as limited 

25 thereto. In the example and throughout the 

specification, parts are by weight unless otherwise 
indicated. 

1frg*Tnp1o 5 

In this example a charge of 3.7 liters of water was 
30 added to a stainless steel baffled reactor with constant 

agitation. Agitation was maintained throughout the 
reaction process. The water was heated to 75 P C and 
maintained during the reaction. In a separate addition 
vessel, 600 grams of a magnesium hydroxide slurry were 
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added and kept in c ntinuqus agitation. Carbon dioxide 
gas was injected into the water charge at a flow rate of 
about 0.9 liters per minute. Thereafter, the magnesium 
hydroxide slurry was added to the water charge at a rate 
5 of 5.2 grams per minut . The C0 2 flow rate was adjusted 

to maintain a reaction pH of 7.0 ±0.3 throughout the 
reaction. Magnesium hydroxide slurry was added for 
exactly 90 minutes and a total of 468 grams was reacted 
in this time period. After ninety minutes, the magnesium 

10 hydroxide and C0 2 were stopped and the batch was allowed 

to digest IS minutes with agitation. After digestion, 
the Ph had increased to approximately 8 . 0 and accordingly 
C0 2 was again injected to bring the reaction slurry back 
down to pH 7.0 ±0.3. The C0 2 was then stopped and 427 

15 grams of sodium alumina te (18.9 percent Na 2 0, 24.9 

percent Al 2 0 3 , Na 2 0/Al 2 0 3 molar ratio equal 1.30) was 
added. The reactants were mixed for ten minutes. 
Thereafter, 2,700 grams of this reaction slurry were 
transferred to a one-gallon pressure reactor. The 

20 reactor was brought to a temperature of 175°C (120 psig 

steam) and the slurry was reacted for sixty minutes, it 
is presently believed that this reaction goes to 
completion within about 0.1 hour. The reaction product 
was isolated by filtration and washed with one liter of 

25 hot water. The resulting wet cake was dried at 105 °C 

overnight. The dried wet cake was milled and submitted 
to x-ray diffraction analysis. The high purity of the 
reaction product (100%) was indicated by the absence of 
any other significant diffraction lines. 

30 A scanning electron photomicrograph showed a 

hydrotalcite with a platelet morphology with platelets 
ranging between 0«25 - 0.75 microns in diameter. 
Sedigraph analysis showed the hydrotalcite to have an 
average particle size of 0.4 microns. A chemical 

35 analysis showed the following empirical formula 
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CLAIMS 

1. A method of producing synthetic hydrotalcite 
which comprises: 

reacting a mixture -of a magnesium source, a 
carbonate source, alumina trihydrate, and an alkali metal 
5 aluminate under hydro thermal conditions at a temperature 

of about 160° - 200°C, 

wherein the molar ratio of the alumina trihydrate to 
the alkali metal aluminate is between about 10:1 to 5:1, 

the molar ratio of the magnesium source to the 
10 carbonate source is between about 0.9:1 to 1.1:1, and 

the atomic ratio of the magnesium to total aluminum 
ion is between about 2.2:1 to 2.3:1. 

2. The method of Claim 1 wherein the molar ratio 
of the alumina trihydrate to the alkali metal aluminate 
is approximately 9-7:1. 

3. The method of Claim 1, wherein the molar ratio 
of the aluminum trihydrate to alkali metal aluminate is 
about 8:1. 

4. The method of Claim 1, wherein said magnesium 
source is magnesium hydroxide, said carbonate source is 
sodium bicarbonate, said alkali metal aluminate is sodium 
aluminate and the molar ratio of the aluminum trihydrate 

5 to sodium aluminate is about 8:1, and the molar ratio of 

the magnesium hydroxide to sodium bicarbonate is between 
about 0.95:1 to 1.05:1. 

5 . The method of Claim 1 , wherein said sodium 
aluminate has a molar ratio of 1.25 

€. A method of producing synthetic hydrotalcite 
which comprises: 
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reacting an aqueous slurry of hydromagne s it e with an 
aluminum source under hydro thermal conditions .at a 
temperature of about 120° - 250 °C for a period of about 
0.1 - 1 h ur, to produce a hydrotalcite, 
5 wherein said aluminum, source is s lected from the 

group consisting of an alkali metal aluminate, Bayer 
liquor, and a mixture of an alkali metal aluminate and 
aluminum trihydrate, and 

the molar ratio of magnesium to aluminum is between 
10 about 2.0 - 2.25. 

7 . The method of Claim 6 , wherein the 
hydromagnesite slurry is made by: 

reacting an aqueous slurry of a magnesium source 
with a carbonate source at ambient pressure and at a 
5 temperature between about 25° - 95 °C, 

wherein said magnesium source is selected from the 
group consisting of magnesium hydroxide, magnesium oxide 
and mixtures thereof, and 

the carbonate source is selected from the group 
10 consisting of alkali metal bicarbonate, alkali metal 

carbonate, carbon dioxide, barbonic acid and mixtures 
thereof . 

8. The method of Claim 6, wherein said aluminum 
source is sodium aluminate 

9. The method of Claim 6, wherein said sodium 
aluminate has a molar ratio of 1.25 

10. A synthetic hydrotalcite product produced by 
the method of claim 1. 

11. A synthetic hydrotalcite product produced by 
the method of claim 6. 
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